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using an atomic layer deposition(ALD) method is 
provided to effectively prevent a particle source like 
NH4CI from being generated when the second 
reaction gas necessary for forming the thin film is 
supplied, by purging byproducts after the first 
reaction gas is supplied and by supplying activated 
hydrogen gas to eliminate a halogen-group element 
combined with a semiconductor substrate. 

CONSTITUTION: The first reaction material | 
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semiconductor substrate. The activated hydrogen gas(134) is supplied to the resultant structure having the 
first reaction absorbing layer to eliminate the halogen-group element from the first reaction absorbing 
layer. The second reaction material is supplied to the first reaction absorbing layer from which the 
halogen-group element is removed, so that the second reaction absorbing layer is chemically absorbed to 
form a solid thin film. 
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(54) §^ gfgoi sit* 



alo oigsioi ssa 7is£oii di ai-st lhsj «£g irg a eeim ares 

SfflSPI 9ISH3I IfrgtFS 4=± 7teB SSSfe ^Dil mm S SSMMfe as 

jii 7i5^oii irsa^ tizzm m &smm ssskb #s?s^ a^7i- mtm si ws* s*r 
#g ^71 asst 7i5r^oi sros*r#sa. S7i »i ergs g*f#oi sss Mife&KHi s-ssjs 

sgtfoi #7i tii ems g*r#as¥Ei trsas* u±w mutto. #7i irsa^ 9i7f »ti 
m '3ii ass ns-flWM ssskm si2 ass s*rs§ s*raE*rAi3i« hso 

ALD. ©33 «S Si, Si, MSiS ISfSf 

£ la LRXI £ Ifrr £ U3°l HH^tf ^AtOfOii D}§ tit £38171 38101 £AM 

DfEl SAJtJ- 

5. 2a LHW £ 2f=r g gg« am SRS'OI °1§101 £EI= SJS81£ Sgs £38171 

eSEMQICI. 

£ 3cB U80II «W «.£ ttSHN ma £!£I5 SiTO* ^SW (0 71± ■£ SSS UE1 

y» EHJiaEOICK 

10: SIEJJ 12: 3911 iii, 20: BI1 SII S^s, 22: Sli^l X|l7ia gSTs. 24: H 

32: mmg 7^/34: 4± 36: M^g 42: HI2 BM. 44: g^S 71- 
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stsa ^sttr JJ& gg J saw saxs 
s gss &5.n as a^w m* 22s. ast esa sx> astH m&ti «ws sws 

g^(ato«ic layer deposition: 0ISK "ALD'EI- g) ggQI 2I8KM SSSr^ ajgJW 2S0IQ. 

se.^®£. ateig gj Ea o S d| > aj S aAJ ^^ej *str Esa. S! SX> ga *^ £AI ± 

XK electro luminescent thin fill display)2J Sz§ g£M Q3SPI AfggQ. 

asi, ere a sxra ss2*o S m 0 |^ 8(0,0 S o TiHAje^e srssm va sse ejaspi «sr 

0) S3 5}- LH" a 7I3MAI g£g 4= ItTOI SSOJOt £>Q. S#, «,^2J ±S ?im2JW(step 

coverage) 31 32£(u)iforaity)7h ^OHDt «JO. 

HaU, Sasj CVD(Chaiical Vapor Deposition) £E£ PVO(Physical Vapor Deposition) S^S OIS&KH 
«r9f* ±2 ?i Hi El Xlg S7W OIBQ. §31, gasj CVD WIS 01 SlOIAlb. AJiD^ ?h 

OILiej 2E (surf ace kinetic «ode)g §*T SSM 2JSKM Uiasj <=>4=t* ^3 ^tHaXlg 

^s^g as 4£ 2iEu, sser s*m aatf a.«ggoi 7isaoi sajoi sbsjhs *e 

MAI2J £g ?!BiaXJg fiflM DHJ- SSS17I7I- OJHQ. 

33). #712* SS gag ^S}S17| «SKM. «|5fi fj^ir 715 S3 01 ttSftB* 571323 52SKN 

aud± ?K«Liq gagAisas-w sasjss *4># Timaixig ^ 2i= «m «a 

SKSgOl aPJSiaO. Olg «Jg2Si= NS «S ALD. AWIgq (cyclic) CVD. CiaiS (digital) CVD. 0i 
E»±E (advanced) CVD SUf gs ^SJOI 21D. 

ersa sx> asAi gat> u^g ga*K>i *iskw ga aaioiAi aaa as*r= *ra ass 
etsa ±x>°i as saw ebwi *i*hm^ a^as gas *oie n sssi szm sxjai 
b * a= «w B2 7iaoi sfisia. aau. a7i s-egs oistsra ass^ a?, etss 

8 ?a*fe HOIlf EJ#E(chwical ligand)OI gSElOl 2t= gSStt tt^ LMM 3^ 

gs EiTiu ?iB ssoiai mass s»ai?i= sejss g * sta. «^ «s a^soiAi gasfe ^ 

^71 pj=gi at°t *g ^idBHAi^ assAi aath s±g *s s^isr yas Hferoi 71 
s«« setta. okiaj, gerajss 715^01 ss^ as em sesfe 201 ohjei s^a 

(■etalorsanlc precursor). 24 gsa^g (tetal halides) SSf »^ &§gS §7|g 715^ 

oi ssrtja. ««sm» sfe aw usj g^gg sisw^i mm. ^issj- aui ^is^oi sssih 

erggSOIAI fJi2> °7| SI^E (organic I i sand) E= gSaS}g(hal ides)S CVD a^OfAl^ » 
a(decowosition)01 2ISKB a7i£IXJSr. AID »gO|Aig mi »&(che«ical exchanged 2ISHH a7IS 

a. a, ald araoiAi^ satr 7^goi &m am lhoiai sveixi s?h e is^ g^(puise) 
»4«as saao. oig ga. ai ±± ?\± a m ±± ?t±m msskh a*s» s^m^. 
a» &s am mw ai ?^ as ssaisaj 715^01 ^71 at ±± 7^g aw 

S«r(cheaisorptlon)A|7|H. 3 * a2 A>s 7^g &8 SUi UIOI SfiiAISAI ^71 32 ±± 7^g 71 

Mg ga. sicusu- Mis^a si a «w§ dsuj- »s »sg ti« cvd as ald ^atn 21*1- 
oi saao. 

3SICU ♦ 4»i -» Si.N, ♦ 12HCI 

01 01, CVD WSiOIAJ^ 550X Q\£°i SES ^XISI^ 715^01 SiCU S SAIH SBEIOt. 

g«*l(themal decowosition)OI 2JSH3I SiJi «W a«2f^H HCIOI i?iflg aaSQ. ^B. ALD 
»BO|A|£ 400*c Oia^J tH25j «g£S SXJElfe 715^01 SICI^ tW«^EI3. 3 301 W7f SB 
ElOf mi ti&i 2J*f01 SiASOl SSSilf SAIOi HCIOI YifgS «agO. 

#7i 9i sroi aaa hci ^^gg &g 7^sai ssa^ w,9> ^s*km nuci* «at»a. toaAi, # 
7i2j- srs 3§s as sag av s & ohje> &Ea as aasi oe as(ck»n ti»)g s 
7fAi9i^ aaas ^ato. e^. a7i9j iroi «aa= m.ciM 2j*km «w sssoi meigoi 
as vaEin. 27|5« gaoi asrao-. 

e sras a7iet ga 7igoiAisj saag aasmw st£ s g^si «*sjg *»eh ^^g 
a2* r 7i flSHM maai «g ssm Hj*Ku >a ^maxig »s «mg sawi aoiA) a-7i 

ttfet LHM g^gOl 2J«J ElEjg gag ejag * Sic «fS| ga «ttg aS*fe 210ID. 

a7i ^g »a*h7i mm, e wssj g gmioi M^fig &boiai=. BfEa 7isaoi gszs 
a asa g^sfe a i &sgg ss«k» gsa^ aga ai &sg s«raa a?i &sa 71 
Bmt twx*timo. a7i ai &ag s^aoi «aa aafgaoi ga»a *i 7 r ±a 53*hm a 
7i at e^sa B*raasi?H gsa^ asg a^tcj. a7i gsa^ a^fc7^ a7ia ai ersg «^ 
got a2 Bhsgg sstm a2 etsg g^gg st^s^AiTjAj na B(5fi gatra. 

#71 4=S 7\± «3 &a= SISM-gaSOKreiiote^las»a)OI 2J« »a»A|?l£ Sag StttCf. 
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$71 na b^£sai saw i&g. eaa atn e= a»gg s$e * 20. 

e « iffflofi am ara «g see $71 ^± 7*±g §2*171 soil $71 hi etgg 

§*TgO| «ga S2fS$2| *agg 371*15 »*g □ Z&tt 4 2Q. Sth $71 32 »I5g ® 

2*w am $71 31 ejgg g*rg£S¥a wsa«* a±7j 37is aafg$ei *agg 37<sf5 
nit a smt 4= siq. ath $71 aa bi^oi a«a aaig$2j *ag§ 37tsh5 btis q xvt 

U 4= 2Q. $71 *agg 371SK>I m\0\ gS$ 71±g IHXI(purge) Ic lS(puplng)g 01 

g sssi a sfaoi ohe ^ s« aj^oiAi= a*i5 ^n°j awrai aois muw $7i 31 emg 

32 B*. $71 »S&a 4± 7^ S3 B3. a $71 32 ehSg 52 ^*si e 

W * 2D. 

E£h e 8T22I Qg °*EH(H tag af°| «g WfflMAj^, B>Ea 7IS$M S33^ S±* *M?*15 2 
3= 4si 7h±g S2*KH STSa^ a±7f 3ttS 235 S*fSS $71 ffEa 7I5$0I aWS*TAI2! 

a. $7i 235 g*tgoi *$a 3 2m $oj mt&tm 4± 7^g S2*wi $71 235 gargss* 

El iTSa** a±g 37i£K}. $71 »3a«f 9±7f- 37)8 235 S*r*<H Si 4i 71ig S38K» 

4*35 sasrg 

B SraM 2J5h3. NKCI3& ifS iOEIS ±±7F 4SSE1= 201 aa*S|«S ttXigOL 9013 ^ LHM 

a± aw irs g£gg t«?*ro se* *ra>M uiasj *soiai ^4?j- ±9 TiHOjqg #5 «^ 

g tJSW 4 2Q. 

QgOl, g ScJSJ Uffifttt 2AI0I0I EHSKM ESg $381 23tTO. 

CJ-SM 01AI*h5 2AI01gg 01371X1 Qg SBIS 04! tl 4 2201, & W92J S9I7I- OS 01 $g*fe 

2Aioioi ^§a= oajcf. s arasj a aim& s stioiai essts! xi^g 7ts w«3 e ars 

g MP- &a*W tf g*F7| «*HM 3«a0)»& 20ia. 3* £S<HAi ^ 5^ S9jg2| 371 SE= ^ 

n= S3A|2| s«$g mioi ajsaoia 30m. s&, oib sioi Qg er 71521 , *j oi 203- 

S jJSH If'o^ 1 016 5101 DC Sf2| 9)01 252 S3W 4=£ 23, 3 AWIOI 332J Qg 

Sa&^ifi i3 a i^^lg^ 0,M ^ ^ ^ 838 * SWI 

£ lag dbW 3ig *I9KM a^g «$*fe El BfitT 31 ±± 7^SAI 31 

B.^g(12)g BJE3 7l5(jg)$0« SSiiQ. $71 31 &Sg(l2)S g$5|2S ttS2!^ Si, Ofg g 

s a± a»g a¥aoia. n am. $71 &aa 7f5(io)$oi= 31 msm *«rg(20)oi a 

$71 31 &Sg(12)g $71 &£3 7I5(10)$0I «fe Hf°|2| ggOl C&3 QSOt, BfiOl 

IH3 SiCU. TICU. SIHf l=- SL-CU, TaCI., AICI, £S Al(Oi).-CI gg 531T 4» 2Q. Ofg gS» $71 
BfEa 7ISf10)$0| 235 B»5f 5^ fi!35 £*SRg *fe S?0|£ $71 31 

e!-gg(12)£AJ 235 7^2! SiCl 4 , SIHXl, £5 Sl-C!. g SStlD. $71 ^£3 7I5(10)$0| 
TaASfg «S«m» «fe 3^015 $71 31 ^gg(12)SAJ TaCl.g 52W 4= 2D. SSi. $71 

a 7i5(io)$oi Aidiere «ae™*e s^oi^ $71 31 *»sg<i2)£Ai Aicug ssits 2a. 
£ ibg ttztm, $7i 31 &«g s*r*(20)oi swssta a^$oi a$«F5 ^agg 37m7i m 

tm g»« 7^(32), 0|g gS Si 7^g 52SH3I fflXKwrse)^. $71 ^d+fi» 371«f7l 
01 IHX1 SS Dja S9(pu«)lng) «gg 01SV 4»S 2Q. 

E leg &2S}g, $71 31 &Sg «*r«(20)0l S«S a2>g$0l ggfUJ 7^(34)g S3& 
0-. $71 »Saa 4i 7f^(34)g 82*171 *»HM, $71 B»£3 7I5(10)$M «2B^ 7^g 
3eM-g32OKrwote-plas«i)0| 2J4KM B«»AI?!^ B37^ ^7iaO. 3 SH, $71 *i 
7fct(34)S*H S2SI5 4^2> $71 31 BJSg »*f«(20)0l 3U901 2= WSB^ 347h &g»2 

$7i 3t »sg s«r«(20)ssi#a wsa^ a4:7^ 37iaoi $71 &Ea 7i5(io)$M5 wsa 

^ 37JS ««r«(22)bl k=D. 

£ idg nstm, $7i wsa«f a ±7i- 3tjs s^g(22)oi yoi 2= aag$oi as«t5 ^agg 

37i«JD. Olg 9|«K)I, S Ibg S2*H31 2atmF2f5rOK g»S 71±06)g 0IS*K« BW*F7IU. 
£5 S8 3§g OlStO. 

E leg $71 «rag d fiat> 32 ±± 7^SA1 32 et8g(42)g $71 

ai7^ 371S *«r«(22)$M *2*»0. $71 32 agg(42)S $71 tf£a 715(10)$0| «$»mw 
8h5 tt^ej g«n IQ3- stSSI aeiS 4= 2Q. 0|g fiS, $71 &sa 7l5(10)$iHI 235 sa-eig 
2^015 $71 32 ^8g(42)SAl NH, E5 *tH.g 52W * 2D. E^. $71 B£a 

7i5(io)$oi 235 a»ei, TfcA&h Ai.^^aj. jrs »aw aags oi?oiw= a»erg «s*m^ 

Sfe 39015 $71 32 emg(42)£Aj W E5 TEOS (tetraethylorthosi 1 1ate)g S2V 4 2Q. 

t21 9i &gg(42)2j aig $71 arassoi gatr a^7i $71 »«t»(22)$oi 
s*fsjoi na «fej-(24X)i «seu. 

E Ifg g2*ra> $71 Ha ttT9|(24)0l «5S 3il1g$0I i?agg 37i^Q. Olg 91*101. 

E Ibg &2*KJI 23tt HH2f STOI. B»« 71i(44)g 0|g*KH Ia?3*^7^U. E5 €5 S3g 0|g# 
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^D|g ?mt 8*9*01 3011 (II £ la UTO E Ifg gStt 2>S££ 01 TO) XI ^ 

#712* as wa«s schxis a^ss/d at ersa(i2) a 32 &§§(42)3 sia«i 

JIN SIN, TiN. UN, AlNIU- HZ 9aft §lt*g, ISIN, TISiH. ToSSN, AlSIN, AlTINU- aS 3»g. 

aia. m. ua. siou2f as saw ams. si-tiq,. mio,, (Ba, sr)Tio,. Pt>(Zr, too,. (n>, 
u)(zr. Tijaa 3c mtt tms s ds*!- ewi aoia * sid. 

£ 2a LUX] E 2f£ g ST3W C&E *TO «S »SOI 2ISKM 9TEH 7IB(100)#OI £35 S»^l S 
«tt aSOlg 3S £AJ(M CO£F S3SI7I *l# SSEgOID. 

£ 2ag SZtm, m(S.M M^f) LHOf »£» 7l5(100)g SSfcJ- ^. #71 6hS MHig 450X21 

biaai ssss sxism sm srqg i ton- oisis sxixia ^ehooaj gas a»stg «sa^ a 

gfitt 311 ii 7[±S.M tfEI5 7^(112), ^ SICI 4 g 60* S2f #71 B!£H 7IS(I00)#0I g 

3««d. qi m. #7i er£H 7iB(ioo)#oi= gas axw aws*rs #ehs si-ci aaa swe 
garaoi sssd. 

e 2bs mztm, #7i si-ci gtt-g saa^ s*r«oi saa asra#ofl n= 7h*(i32)a sqs se* 

33SW1 fflXI«.^S«l #71 7I5(100)#« S£8fe ^i*gg 37fSraD. 

e a* assra. s*rsoi ass 32»#w aa«Hl»2^att TO^f * »itWM 604 
se* 33ma. oie^a »3a= iisa #7i gsrsoi ass a± axjg ehSAjaD. #7i 
$± TtMoam aswi «woi e»7^ rf im& 4o«attoi2D. qi a, ai^^jciattafs a 
ch #7i «at«»3¥a eaaa, #7i skeS 7i5(ioo)#oi= gas axjss? oi^cnns a«r*oi 
&n sd. 

E 2dg #£813, »#3S 4i 7|i(132)g «38H1 *. #71 aiFB#MM HCIg 3718171 9\m 
01 H- 7Fi(136)g 302 53SKW EXIS^D. 

e 2eg sztm. gas aaeia a«8fe a msst 32 ii 7iis>j si ±± 7^(142) nh 

7^g #71 aas aws 01^0173^ «*»#« so* s& asami #71 B^gg^stfe #aa» 
#71 ei 7^(i42)s^a°i §±2*2i atra sewso. #71 ai ±± 7\&oaz)sm na 7f 

ig AmsroiE as amg sa 4= siD. 

E 2fg &5«»3. #71 84s ii 7^(142) S3 * #71 »EH 7IS(IOO)#0| ¥^*ggg 

aTispi mm n= 7f±(i44)g 302 se? g=*H3i 

E 2a LRXl £ 2fO|A| gSV HKZJ »S lfS« I AKJIgg Sfe SS^SS W«10|AI SJS§ 7^ 

i a# »«g E 301 UERHSCh 

#7i& uw as alo saoi aas asm *s utag i Awig aa, #7i 
7t5(ioo)#oi^ ai awsf as »£gg si-n a«»a oi*om& aae as^i 

2A2| =ns *#s 2lg «2!*«0. 

a*^ ^ng ?m= aas ?8»e«3i aoia mum e 2a lhts e 2f a &£«toi astr um as m 
§g «*^a ia nwmwt ?^*n> a^goi «seixi srs ?^tr aas esmoi 

SCHSD. #71 »B0| 2|9HM «35 gS^g NH^CIjU^ gS DSg ii7> «#EI= 201 S 

& aSOl OHf «^ *g ««0|Aj^ ALO SISIO) &£fl 7I5#01 a*fe U^g S«*I7| *l»f 

M. 2?7a 31 &S 7|ig 53^ * HXIOI 2JSKH iM+ggg 37J*Hl, £A 7Fig 53SF 

oi »£« 7is#oi atraoi as aaa^ aig moo. wan. d. * ^ aa«r 32 
a 7hig 33s»a o MiciB as wmm ±±?t a#a= 201 si^^s »xjbq. soia 
«^ uioi anu as g^gg assra se« «»ai uiiaai ssoiaj ?4^> ig Tim axis 

oi#, b sag uia^a gAiotg goi xutm aa«>s£D. b was 0101 aaaxi as, b a 

321 7|gsj A>#£| m?i UiOlAi S BOWIAJ B#SJ X|4|g 7K3 XHW 2J«H3l Ota 7W S«OI 7^a8^ 
D. 

1. &E3 7is#m asa^ aig as*e 31 ejagg s3«km asa^ a^7i gaa 

31 E»8g S*T«g #71 &E3 7I9#0| SWa*tA|?l= <EMW. 

#71 31 QKsa «*r*oi «aa anw#oi s«»a «i 7hia ssskx #71 31 etsg s*ta° 

S^D aS2l^ aig 37I*IS B*2h 

#71 asa«% ai7F 37<g 31 &sg s^goi 32 &agg 53*101 32 &sg s^ag sws^ 
AisAi na B^a e«g sa*i= 2!g aase «>= «^ sa era. 

2. 31«0I 20IAJ. #71 aS2!^ ai= 3i a*}2! 31* gS£S *fe «^ «g «ta. 
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3. mtm 20)aj, £7i 91 etggg sicu ticu, sittci-, sucu, Taci,, aici. se= 

AI(CH,).-CI£! 21s igog Sfe fc^ fig gfg . 

S^?tf 4. 914101 20) Al, £71 $± 7t± §3 99= a2M-ga=0Kre*)te-pl<isn>a)0|| 2J«| g« 
S1AI?I= 99 g 54181= 2!g Sl-S «(Sf §g ^g. 

5. 914M* 201 A). £71 29 9§!9 Itlg, §Hg. 999 tftlg E= **41 

=-sg= usss si= sp-ts«ga, 

S^t 6. 954HH 20) A). £71 999 S»gS SIN, TIN, TaN. £= AIN2J 51 «S££ 8K= «^ 

i^4t ?. nsm 2019. £7i gs&gg kin, tisin. Tasin. aisin se= aitin2! 3Jg «I3° 
sser-tsa ass. 

S^H 8. 9S4HW SiOfAi, £71 999 iJtfflg AlA. TiCt, TaA £= Sitb= 2Sg ^9=£ 81= 

g:?4t 9. 9541W 20)9. £71 *4t >+t1gS SrTiQ,, PbTiQ,, (Ba, Sr)TiQ,, Pb(Zr. H)Q, £= (ft. 
La)(Zr, Tl)a= 2tS 93££ 8feHW«SSB. 

gw io. nam 2019, £7i »g»s 7i=g S38i7i sm £7i 91 mmm s*r*oi gg 
s g2ig£2i *t*mm nxnm Bum □ as is°g skt ^ §g 

ii. a ism sicHAi. #71 a2 eiggg S3sw aw £7i si ergg s«r*«s^a vaa 
*i 9±7i 971s g2»£2i *=gg H7m= 99g a 5g8i= sg ^shs ^ s« » 

g . 

«W 12. 3314^ »0yy. £71 3« (JfStOI ggS 321g£2| i-<+gg 97)8Kr 99 g Q 54181 
= 2g SSSS 81= «1S1 «g »g . 

13. 91041 U)9 91241S 0)= « 4101 20)9, £71 *i+g 971 9?Sir ggg 71ig Am 
41 lH9<Purge)0l 218KM HSKr 2»g gS=£ 81= *m gg Stt. 

14. 9 1041 LHXI 912gg 01= © 4HH 2019, £71 i?£g 971 99= SS(pwplng)OI 2| 
8KB g81= 2g 9S££ 81= §jg gg. 

«^4t 15. 914HH SiCHAi, g*fe ^«2J tt^OI S0IS a DW £71 91 StSg S3 971, £71 g 
«»S *i 71^ S3 971 . I 1 £71 92 »gg S3 971 S $»«J±S m^M 9?|g □ 5 

g*Kf 2g ggss 81= «f9f «s 

a«f 16. 7is£« vsa^ a^g vztm gas ±^ 7i^g sssjoj g^7i 
atra ga= s*rsg £7i ersa 7i?£N sw*^aj?i= 9921, 

£71 ga= ««t*0l g£g S3tg£0| S£»3 4=4: 71^g S38KM £71 ga= S*T©°SYE1 g 
S4:g 97181= 9921, 

£71 STSa^ S±71 9713 ga= S^ftOI §± 7h£g S38KH ga= Stl^-a gS8|= 9 
9g 541*1= 2g 81= 4!« 



17. 9164101 SICHAI. £71 ga= 71^ SICU. SiltCb S= SL-CU°J 2g 9S2S 81 
^ ttj^ 4<g . 

18. 9I64HH 20) Aj, £71 $± ?t± S3 99= aSM-gaSDHH Sl«l g£S1^7|= 99 
g 54181= 2g 81= «iei 4*£ »H. 

19. 9164HHI SiOIAJ, £71 S± ±± 71i= Mi, £= HAS! 55g ^S2S 81= ajef *« » 

S. 

S^4t 20. 9164HH 20)9, £71 gSSIS «A 7h^g 538171 SOI £71 ga= S*fSOI 4i«B 
S2fg£Si ^dgg 97181= 99g Q 54181= 9S££ 81= ^ «S SS. 

a^?41 21. 9164HW aOJAJ. £71 is^ 71±g 538171 =01 £71 ga= S*rg23¥E1 gS 
2! A S471 9718 Bi1g£2| *t*mm 97181= 99g Q 54181= 2!g 99£S 81= *£ » 
g. 

S^?4t 22. 9164101 20) Aj. £71 UE12 E&2i0\ gSS S21g£2) ^=gg 97181= 99g □ 
54181= 3Jg 9SSS 81= 

«^»» 23. 92041 LH9 922gg 01= 4t 4H« 20) A), £71 Y<^g 97) 99= g»S 7^g A1S 
41 IH90I 518KB g81= 2g 81= 

«q*4* 24. 92041 U)9 922415 01= V 4MH 20)9. £71 971 99= ISM 2J3KM g81 

= 316 9S2S 81= «fS^ 



8W 25. 9164101 20)9, 981= £H°| wtSKJI SCHS tUD19 £71 ga= 71= S3 99. 
£71 gSggj $± 7^ 52 cjti, a £71 Si ^ 71= S3 99g 5^22 M4=S1 »981= 
99g □ 54181= 25 9S=S 81= g« SSI . 



9-5 



I 8 1 I 8-' z 



i — 20 

to 



\ i i i t* 



20 

to 



Mill -54 



22 
10 



1 i i i Jr M 



22 

to 



i i i i t a 



24 

to 



«i 2002-0044422 



£B1f 



I i I J J~ 




ci ci a ci ci ci ci a ct ci 

1 I I ( ! ! I I 1 I 

si si si si si si si Si si si 

i I 1 t t 1 ? ] I 




•100 



132 



i 1 i i t 



CI CI C! Ci Ct CI CI CI Ci Ci 

I I I i I i i i i i 

51 51 SI Si SI SI Si SI Si Sf 

I I I 1 I I I I I I 




100 



HCI 



HC. HC ' HC. 



%r %3A 

HCI 



Si Si 51 SI S3 Si SI S? SI Si 

L_L__LJ_J_J, 




100 



9-7 



MM F» 



Si Si Si SI Si SI Si Si SI Si 

MJJJIL 1 I I 



--100 



I i i i ^ 



Hi Ht 
NH4 NH* Ha 



Hi 

NH4 NH* 



NNHNNNNNNN 

I I I i I I i I I I 
S1 Si Si Si SI Si Si SI SI Si 
1 I 1 i I I I 1 1 I 



-100 



l i I i I - " 4 

NNNNNNNNNN 

I I I I I ! I I I I 
SI SI $1 Si Si Si Si SI SI SI 

! ! » > l l 1 i j I 



-too 



9-8 



^2002-0044422 



S1CU 



R5I3 



9-9 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



